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When used appropriately, self- and peer-assessment are very eﬀective learning tools. In the present work, instructor
formative assessment and feedback, self-assessment (SA), and peer-assessment (PA) have been compared. During the ﬁrst
part of a semester, the students followed a continuous formative assessment. Subsequently, they were divided into two
subgroups based on similar performances. One subgroup performed SAs, and the other followedPAduring the last part of
the course. The performances of the two groups in solving problems were compared. Results suggest that PA is a more
eﬀective learning tool than SA, and both are more eﬀective than instructor formative assessment. However, a survey that
was conducted at the end of the experiment showed higher student conﬁdence in instructor assessment than in PA. The
students recognized the usefulness of acting as peer assessors, but believed that SA helped them more than PA.
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1. Introduction
During the last few decades, focusing on activities
that promote student learning rather than on
instructor teaching activities has emerged as a
growing educational trend [1–4]. Examples of activ-
ities that promote student learning include peer
learning, collaborative learning, group working,
project working, and problem based learning. On
the other hand, the manner in which students
approach their learning is highly conditioned by
the assessment method; thus, assessment is a funda-
mental part of the learning process. In this sense,
assessment can be used as a learning tool. Among
emerging forms of assessment in higher education,
self-assessment (SA) and peer assessment (PA) are
prominent in literature, with studies devoted to
analyzing the results of many experiences and case
studies [4–16].
Both SA and PA can provide the following
beneﬁts to students: improvement in critical think-
ing skills, greater sense of responsibility for their
own learning, improvement in motivation, oppor-
tunity to observe and learn how peers address the
same problem, opportunity to receive quick feed-
back regarding their performance and understand-
ing of theory and key concepts, etc. [2, 10, 11, 17–
19]. However, despite these positive aspects, SA and
PA are not widely used in higher education, prob-
ably owing to fears regarding their reliability or
validity, lack of ability of teachers to implement
such assessment, and students’ reluctance to criti-
cize their classmates [11, 18, 20].
Besides, several meta-analyses have shown that
PA provides adequate reliability (diﬀerent PAs of
the same work are similar) and validity (PA resem-
bles teacher assessment) in a wide range of applica-
tions [4, 8, 10, 11, 21, 22]. For example, with respect
to PA, Falchikov et al. [11] reported a mean eﬀect
size of 0.02 (not statistically diﬀerent from 0) for a
collection of 24 studies, thereby ‘indicating no
consistent disagreement between faculty and peers
on average’. On the other hand, with respect to SA,
a mean eﬀect size of 0.47 was found for a collection
of 31works, indicating ‘that the average self-marker
grades higher than approximately the 68% of
faculty markers’ [5].
From instructors’ perspectives, SA and PA are
advantageous in that the time-consuming task of
assessment (especially when dealingwithmedium to
large groups) is conducted by students. In the case of
a formative assessment, students (and instructors)
can doubt the validity and accurateness of the feed-
back provided. Thus, instructorsmust assume some
control during the process: developing the correc-
tion criteria (with orwithout the participation of the
students), guiding the application of such criteria,
providing model solutions for each assignment, etc.
Besides, qualitative studies report an improve-
ment in the writing skills of students who perform
PA. PA improves learning both for the assessed and
the assessor because the task of communicating
feedback requires an explanation regarding how
students can improve, and constructing such an
explanation also enable the assessors’ to improve
their own writing skills [23–26]. In addition, in a
recent study, McConlogue et al. [27] were surprised
by their ﬁndings regarding giving such feedback:
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‘Some students improved their understandings of
concepts as they looked for information toprovide a
‘‘correct’’ feedback to their peers’.
Throughout this work, an attempt has beenmade
to quantify the beneﬁts of SA and PA in terms of the
cognitive aspects of learning. The marks obtained
by the same group of students in two diﬀerent
exercises were compared: the ﬁrst comparison was
made after the students received feedback only from
the teacher; and the second wasmade after they had
conducted SA or PA. The objective was to provide
new evidence to support/reject the notion that PA is
a more eﬀective learning activity than SA, and that
both processes are more/less eﬀective than simply
the formative assessment given by the instructor, at
least for understanding new concepts and solving
problems in engineering disciplines.
Section 2 describes the methodology and context
of this experiment. Section 3 presents the results and
Section 4 provides a critical discussion. Section 5
gives the concluding remarks.
2. Methodology
2.1 Research context
The present study has been developed in a second-
year course (Signals and Systems) that ismandatory
in the framework of the Electrical and Electronics
Engineering (E&EE) degree given at the Escuela
Te´cnica Superior de Ingenierı´a de Sistemas de
Telecomunicacio´n that belongs to the Universidad
Polite´cnica de Madrid. The course was conducted
during the fall term of the academic year 2010–11
and lasted 16 weeks during which regular classes
were held. Both authors were involved in delivering
and assessing this course. Students attended the
lessons for 4 hours a week (divided in two sessions);
approximately 55%of the course timewas dedicated
to practice, and the rest to theory and control
exercises. Two additional weeks were allocated at
the end of the course for ﬁnal examinations. The
assessment method applied in this course was a
combination of formative and summative assess-
ment; every week, the students were required to
solve short exercises or to train themselves with
automatically assessed and graded tests delivered
using a b-learning system (Moodle) [28]. These
activities represented 19% of the ﬁnal mark. At the
end ofWeeks 3, 6, 11, 16, and 17, the students solved
diﬀerent exercises, which were assessed in a sum-
mative manner (the ﬁve classroom exercises repre-
sented 25% of the ﬁnal mark). Additionally, using
the b-learning platform available, at the end of
Weeks 4, 7, 13, and 17, the students solved diﬀerent
tests regarding the same topics that they used for
training (representing 16% of the ﬁnal mark). The
remaining 40% of the ﬁnal mark was obtained
through a ﬁnal examination that was taken at the
end of the semester. At the beginning of the course,
students could choose between a single mark corre-
sponding to the ﬁnal exam or following the entire
continuous assessment process. This course evalua-
tion scheme was agreed upon by the teachers who
were usually in charge of the course after an experi-
mentation and reﬂection process [29, 30].
According to the PA typology conducted by
Topping [8], the objectives of introducing SA and
PAare reducing the time dedicated by instructors to
assessment tasks and improving students’ cognitive
abilities. The focus was on formative assessment;
therefore, students assessed written exercises,
graded them (on a scale of 0 to 10), and gave
feedback for wrong answers by comparing them
with the model solution provided by the instructor.
The grades of self- or peer assessed works replaced
those given on the basis of instructor assessment and
were considered to ascertain the ﬁnal mark. One-
way, one assessor-to-one assessed (changing for
diﬀerent exercises), and public peer assessment
was implemented. After an assessment, assesses
could ask assessors to provide reasons for the
grades that were assigned to them, and the instruc-
tor acted as a moderator (the instructor decided in
case of disagreement). All assessors and assesses
were in the same course, and approximately 80%
belonged to the same cohort of students; the remain-
der mainly belonged to the previous cohort of
students, but neither this variable nor student cap-
abilities were considered in this experience. Both SA
and PAwere conducted during formal classes and it
was compulsory for everyone to follow the pro-
posed assessment method (instead of only consider-
ing the ﬁnal exam marks).
2.2 Research design
This work presents the results obtained from a
quasi-experiment [14] and the students’ opinions
on the assessment method obtained through a
questionnaire. The experiment compares the mean
marks obtained by the students in an exercise that
was solved in the classroom after receiving only the
teachers’ feedback, with the marks obtained by the
same students in a second exercise after receiving the
feedback from their SA or PA. The assigned home-
work as well as the classroom exercises consists of
typical text book problems [31]. The instructor
asked the students to ﬁll out a questionnaire
survey in the last session of the regular class, just
after they had completed the last control exercise.
The experiment was divided into three phases (see
Fig. 1). The ﬁrst phase was developed during the
ﬁrst six weeks. Every week, the students solved a
short problem (as homework) and gave it to the
instructor, who assessed it and returned it to the
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students during the next class session. The second,
fourth, and sixth problems were similar to the ﬁrst,
third, and ﬁfth, respectively. The higher mark of
each pair of problems was the one that was counted
for grading (S1, S2, and S3). At the end of Weeks 3
and 6, two classroom exercises were developed (C1
andC2). Classroom exercises C1 andC2were related
to the homework that was done duringWeeks 1 and
2 and Weeks 3 to 6, respectively.
The second phase of the experiment consisted of a
training on SA and PA that lasted fromWeeks 7 to
12; during odd-numbered weeks, the students self-
assessed their own problems, and during even-
numberedweeks, they assessed their peers’ exercises
(S4 to S9 marks). The students performed SA and
PAby comparing the answers with amodel solution
given by the instructor. This model solution resem-
bles the solved problems found as examples inmany
text books [31].
Finally, the third phase was developed during
Weeks 13 to 16 and two subgroups of students
were formed during this phase. During Week 14,
one subgroup conducted SAs (SA subgroup in the
following), and the other subgroup conducted PAs
(PA subgroup) of their homework (mark S10).
Subsequently, during Week 16, both groups devel-
oped a classroom exercise that was related to the
homework that was completed during Week 14
(mark C4). These two subgroups were selected
during Week 13 of the course in such a way that
they approximately had the same number of stu-
dents, with a similar proportion of male and
females, who had shown similar performances in
their work during the ﬁrst 12 weeks (i.e., as ofWeek
12, they had obtained similar mean scores with
similar standard deviation in the exercises and
tests, including Moodle tests marks).
Table 1 resumes the collected marks correspond-
ing to diﬀerent assessment types and course weeks.
The students’ opinions regarding instructor, self-,
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Fig. 1. Schematic of the quasi-experiment. IA: instructor assessment.
Table 1. Assessment types, collected marks and weeks when these tasks were done
Assessment type Mark Week
Formative assessment IA+feedback S1, S2, S3 1st to 6th
SA S4, S6, S8 7th, 9th and 11th
PA+feedback S5, S7, S9 8th,10th and 12th
Subgroup A: SA
S10 14thSubgroup B: PA
Moodle tests T1, T2,T3, T4 4th, 7th, 13th, 17th
Summative assessment IA C1, C2, C3, C4 3rd, 6th, 12th, 16th
and peer assessment were analyzed using a ﬁve-
point Likert scale questionnaire (5 = totally agree
to 1 = totally disagree; see Table 2). Several ques-
tions regarding theweights that were assigned to the
diﬀerent activities were also included. The instruc-
tors asked the students to ﬁll in the voluntary and
anonymous questionnaires during the last session of
the regular classes, just after they had completed the
last control exercise. The questionnaires did not
include any data that could identify the student
and they just marked the selected answer.
The variables studied in the experiment were the
type of assessments and feedback received by the
students: instructor assessment and feedback, SA,
or PA, and peer feedback. It must be noted that the
students who were peer assessed also acted as
assessors; therefore, they not only beneﬁted from
their peers’ interpretation of the model solution but
also from their own eﬀort to understand their peers’
exercises and complement them. The answers from
the questionnaire allowed understanding the stu-
dents’ perceived usefulness of SA and PA (in com-
parison with the instructor’s assessment).
A total number of 54 students who were regis-
tered in the course (14 females and 40 males)
participated in at least one of the phases of the
experiment; however, owing to its voluntary
nature, only 49 questionnaires were collected (14
females and 35males). Although the composition of
the SA subgroupwas 7 females and 18males, the PA
subgroup consisted of 7 females and 21 males. The
ages ranged from 19 to 25 years with an average age
of 20.5 and standard deviation of 1.5.
The following data were collected (see Fig. 1 and
Table 1): (i) marks obtained by the students in their
homework problems (S1, to S10), (ii)marks obtained
by the students in the classroom exercises (C1 toC4),
(iii) grades obtained in the ﬁrst and second tests
delivered using the b-learning platform (T1 and T2),
and (iv) the survey data. With these grades, the
following data were derived for each student: S1–3:
mean of grades S1, S2, and S3 (instructor assessed
exercises), C1–2: mean of grades C1 and C2, and M:
weighted marks of student performance until Week
12 (including short exercises, classroom exercises,
and Moodle tests).
Histograms and 100% stacked column charts
were used to represent and compare the diﬀerent
marks collected and answers to the survey. Mean
values, standard deviations, and analysis of var-
iance (ANOVA) were used to analyze, compare,
and extract information from the data collected and
derived. The eﬀect sizewas taken as ameasure of the
‘beneﬁts’ obtained by the students as a result of
instructor assessment and feedback, self-assess-
ment, or peer assessment and feedback. This eﬀect
size is deﬁned in the following manner [32]:
d ¼ME  MCﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2
E
þ2
C
2
q ;
where ME and MC stand for experimental and
control mean values respectively, and E and C
are the experimental and control group standard
deviations respectively. In this experience, the
experimental values were the marks obtained by
the students in the classroom exercises, which were
graded by the instructor, and control values were
the grades obtained by the same students in their
respective homework, i. e. there is not a true control
group. For this reason, this study must not be
considered a true experiment, but a quasi-experi-
ment [14].
3. Results
3.1 Performance after instructor assessment
Figure 2 shows the histograms of the marks
obtained for the short homework (S1–3) and class-
room exercises (C1–2) during the ﬁrst phase of the
experiment. The number of students who obtained
high S1–3 marks (8–9 and 9–10 ranges) is larger than
the number who obtained high C1–2 marks. The
mean value of short homework exercises marks,
S1–3, is 6.85 with a standard deviation of 1.93, and
the mean value of classroom marks, C1–2, is 5.62
with a standard deviation of 1.27. The ANOVA of
these two series of data gives a p value of .0002,
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Table 2. Survey items.
I.1. It is feasible to understand and assimilate all the contents of the course.
I.2. Theweight of the homework in the ﬁnalmark (19%) is adequate (in case you disagree, indicate if it shouldbe increased or decreased).
I.3. The weight of the Moodle tests in the ﬁnal mark (16%) is adequate (in case you disagree, indicate if it should be increased or
decreased).
I.4. The weight of the classroom exercises in the ﬁnal mark (25%) is adequate (in case you disagree, indicate if it should be increased or
decreased).
I.5. Theweight of the ﬁnal exam in the ﬁnalmark (40%) is adequate (in case you disagree, indicate if it should be increased or decreased).
I.6. Conducting peer assessment of my peers’ exercises helps me to understand and assimilate the contents of the course.
I.7. Assessment and feedback received from my peers helps me to understand and assimilate the contents of the course.
I.8. Peer assessment of my peers’ exercises is more helpful than self-assessment of my own exercises.
I.9. I learned more from instructor assessment than from peer assessment.
I.10. I always read the feedback received from my peers (not only the grade).
I.11. I always read the feedback received from the instructor (not only the grade).
which indicates a statistically signiﬁcant diﬀerence
between the S1–3 and C1–2 series. However, the
correlation coeﬃcient of these two groups of
marks is relatively high (0.56), which means that
the students who performed well in homework
exercises also performed well in classroom exercises
and vice versa. The marks of short homework
exercises, S1–3, could be considered as control
grades of the experimental performance in a class-
room exercise. In the comparison of the students’
grades for classroom problems with their respective
homeworkmarks,anegativeeﬀect sizeofdIA=–0.75
was found. This negative value cannot be inter-
preted as a negative eﬀect of the formative instruc-
tor assessment. In fact, this negative value was
expected since the students had no constraints for
doing their homework (they had ﬁve days for doing
the homework and were permitted to use any kind
of resources to solve the problems; they were even
allowed to work in groups), whereas the students
solved the classroom exercises individually, within a
time restriction of 40 minutes, and with limited
resources. Consequently, a better performance
was expected for solving problems with no con-
strains rather than solving similar problems in the
classroom.
Figure 3 shows the histograms of the weighted
marks (until Week 12) for the subgroup of students
who performed SA and those who performed PA
during Week 14. The mean value for the marks of
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Fig. 2.Histograms of the mean marks obtained during initial weeks’ homework S1–3 and
ﬁrst and second classroom exercise C1–2. All these marks correspond to instructor
assessment.
Fig. 3. Histograms of the mean marks obtained during Weeks 1 to 12 by the students who
performed self-assessment (SA) or peer assessment (PA) during the last phase of the experiment.
the SA subgroup is 6.07with a standard deviation of
1.05, whereas the mean value for those of the PA
subgroup is 5.97 with a standard deviation of 1.16.
Thus, since these two subgroups had performed in a
similar manner during the ﬁrst 12 weeks of the
course, it can be expected that they also performed
in a similar manner during the last weeks.
3.2 Performance after SA or PA
Figure 4 shows the homework marks obtained by
bothSAandPAsubgroups for the third phase of the
experiment (S10 marks). It must be noticed that the
same homework was assigned to all students. In
comparison with the histogram corresponding to
the peer assessed homework, the histogram related
to the SA marks is lightly biased to the high marks
range. This displacement yielded a higher S10 mean
for the SA subgroup (mean of 7.53 with 1.25 of
standard deviation) than for the PA subgroup
(mean of 6.97 with 1.8 of standard deviation).
Figure 5 shows the histograms of the classroom
exercise related to homework, S10, and the third
phase of the experiment (C4 marks) for both sub-
groups of students. This classroom exercise, which
is the same for all students, was assessed by the
instructor. The histogram of the PA subgroup is
lightly biased to the high marks range (compared
with the histogram of the C4 marks for the SA
subgroup). The mean of the C4 marks for the PA
subgroup was 7.04, with a standard deviation of
1.69, whereas the mean marks for the SA subgroup
was 6.67, with a standard deviation of 1.73.
ANOVA of these two groups yielded p = 0.44,
which means that from a statistical perspective,
there is no diﬀerence between the marks of these
two groups. However, a statistically signiﬁcant
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Fig. 4. Histograms of the students’ homework S10 marks. These marks correspond to self-
assessment (SA) or peer assessment (PA) during the third phase of the experiment.
Fig. 5.Histograms of the marks obtained by the students in classroom exercise C4 after following
self-assessment (SA) andpeer assessment (PA).Thesemarks correspond to instructor assessment.
decrease from 7.53 to 6.67 (p = 0.05) was observed
for the SA subgroup in the comparison of themarks
obtained in the homework, S10, and classroom
exercise, C4, whereas no meaningful diﬀerences
were observed for the PA subgroup. In terms of
the eﬀect size, a negative dSA = –0.57 was obtained
for the SA subgroup (again, this negative value is
owing to students’ abilities to solve problems with
no constraints, which is better than their ability to
solve similar problems individually in the class-
room).
A key point is the reduction of the eﬀect size from
0.75 to 0.57 when introducing SA instead of instruc-
tor assessment. Itmust be highlighted that the topics
that were studied at the end of the semester were
more diﬃcult to understand than the topics studied
at the beginning of the semester; therefore, dIA and
dSA were extracted under diﬀerent conditions and
they must be compared carefully. On the other
hand, in a comparison of the performance of the
students belonging to the PA subgroup in the home-
work, S10, and in the classroom exercise, C4, a very
small [30] eﬀect size dPA = 0.035 is obtained. This
means that the PA subgroup has a similar perfor-
mance in solving classroom exercises and doing
homework problems. Both dPA and dSA were
extracted under the same conditions for the two
similar subgroups of students; thus, it seems that
students who performed and received PA and feed-
back improved their performance more than those
who only performed SA.
3.3 Survey data
Figure 6 shows the responses of the students to items
1 to 11 of Table 2. The vertical axis represents the
percentage of the responses that corresponds to
each Likert scale category (from 5 = Totally agree
to 1 = Totally disagree) for each item.
Items 1 to 5 are related to global issues of the
course and to weights assigned to each kind of
activity (homework, Moodle tests, classroom exer-
cises, and ﬁnal exam). It is worth noting that 40
students (82%) considered that the objectives of the
course can be reasonably achieved (I.1).Most of the
students were in agreement or total agreement with
the weights assigned to homework (59% of stu-
dents),Moodle tests (69%), and classroom exercises
(84%). However, 18 students (37%) were in dis-
agreement or total disagreement with the weight
assigned to the ﬁnal exam (15 students thought that
it should be lower, and three thought that it should
be higher than the actual weight). These results
suggest that the students held a favourable opinion
of the assessed tasks (especially regarding contin-
uous assessment) and thought that the course objec-
tives were achievable.
Items 6 to 11 of Table 2 are related to students’
perceived usefulness of SA, PA, and instructor
assessment. Most of the students reported that
acting as peer assessors enabled them to understand
and assimilate the course contents (60% of them
were in agreement or total agreement with item I.6).
However, there was a division of opinions regarding
the usefulness of being assessed: 43% of students
considered that being peer assessed was useful and
43% considered that this kind of assessment did not
help them (item I.7). When comparing SA with PA,
55% of the students believed that SA was more
helpful than PA, and only 16% were in agreement
(seven students) or total agreement (one student)
with the opposite (item I.8 of Table 2, PA is more
helpful than SA). Instructor assessment was con-
sidered much more positive than PA; three out of
four students were in agreement or total agreement
with item I.9, wherein the instructor assessment was
compared with PA. Finally, according to the survey
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Fig. 6. Percentage of answers to items I.1 to I.11 in Table 2 corresponding to each Likert scale category.
answers, most of the students always read the
instructor feedback (96%) and their peers’ feedback
(69%).
4. Discussion
A qualitative comparison of Figs 4 and 5 show that
there was a small number of students who obtained
worse marks in the classroom exercise than in the
SA homework; all short homework marks, S10, for
the SA subgroup were above 5 points, whereas
several classroom exercises marks, C4, were in the
3–4 range. This eﬀect can directly be observed in
Fig. 7, which represents S10 marks versus C4 marks
both for SA and PA subgroups (several squared
dots are at the left of 5 on the horizontal axis, but
signiﬁcantly over 5 in the vertical direction). The
following possible reasons can explain these results:
the SA group of students could have over-marked
their homework, used some help in doing their
homework, or the classroom environment aﬀected
them more than it aﬀected their peers [19, 22, 30].
Fig. 7 also shows a higher correlation between the
short homework (S10) and classroom exercise (C4)
marks for the PA (correlation coeﬃcient equal to
0.52) than for the SA subgroup (correlation coeﬃ-
cient equal to 0.29), which suggests a deeper and
more conﬁdent learning process for the PA than for
the SA subgroup. These qualitative ﬁndings
together with the facts that the mean of the C4
marks for the PA subgroup was higher than that
for the SA subgroup, and that a higher eﬀect size
was obtained for the PA than for the SA subgroup
(dPA> dSA), seem to support the hypothesis that PA
is a more eﬀective learning tool than SA.
The mean of the classroom exercises marks that
correspond to the ﬁrst phase of the experiment (the
mean of the C1–2 marks is 5.62) is lower than the
mean of the marks that correspond to the third
phase of the experiment (themeanof theC4marks is
6.87, including both SA and PA subgroups); this
diﬀerence was found to be statistically signiﬁcant
with p = 0.0002. On the other hand, during the
previous academic years, the topic Signals and
Systems used to have a dropout rate ranging
between 40% and 60% [33]. During the semester
under study, 49, 50, and 50 students out of 54
participated in the last three activities that were
planned before the ﬁnal exam, respectively (and 51
students, i.e., 94%, performed the ﬁnal exam).
Subsequently, a drastic reduction of the dropout
rate was observed. This reduction may be attribu-
table to the diﬀerences in themethodology followed
in the groupunder studywith respect to the previous
academic years: the introduction of the SA and PA
assessment, faster feedback on their work (owing to
the introduction of the SA and PA), and considera-
tion of a higher number of exercises in order to
obtain the ﬁnal mark. Thus, it is reasonable to think
that the introduction of SA and PA has been an
important factor in this reduction. These facts,
together with the mentioned negative eﬀect size
found for the instructor assessment (dPA > dSA >
dIA), indicate that both SA and PA are more
eﬀective learning tools than instructor assessment
[18, 27].
Although analyzing the reliability of both SA and
PA is not the main objective of this work, the 10th
homework assignment was assessed by the students
(S10 marks) and instructor for comparison purposes
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Fig. 7. Comparison of the marks given by the students to their own (self-assessment (SA)) or their peers’
homework S10 (peer assessment (PA)) with those obtained in classroom exercise, which is assessed by the
instructor C4.
(see Fig. 8). The instructor assessment of this home-
work was not communicated to the students in
order to avoid interferences with the development
of the experiment. As it can be observed in Fig. 8,
small diﬀerences were found between the instructor
and the student’s assessment, and considering the
small weight that the S10mark had in the ﬁnalmark,
these diﬀerences yield negligible diﬀerences in the
ﬁnal marks; therefore, omitting this information to
the students was justiﬁed. Similar results are found
in a diﬀerent study of the reliability and validity of
SA and PA under comparable conditions [22]. The
instructor assessment of the students’ homework in
the SA group yielded a 7.43 mean value, with a
standard deviation of 1.35, and a correlation coeﬃ-
cient with SAmarks of 0.84. On the other hand, the
instructor assessment for the students who per-
formed PA yielded a 7.25 mean value, with a
standard deviation of 1.70, and a correlation coeﬃ-
cient with PA marks of 0.92. These values gave us
small eﬀect sizes, that is, 0.077 for the SA subgroup
and 0.16 for the PA subgroup, when the experi-
mental marks given by the students to their own or
to their peers’ homework were compared with the
‘control’ marks given by the instructor. On a 0 to 10
scale, the maximum diﬀerence between the instruc-
tor assessment marks and SA or PA marks was 1.5
points. The following reasons could explain such
high correlation coeﬃcients, small eﬀect sizes, and
small diﬀerences: (i) Both groups of students had
acquired some experience in SA and PA during the
second phase of this experience; and (ii) the SA and
PA were performed by comparing answers with a
model solution. This data supports the reliability of
SA and PA that has been reported in previous
reviews [5, 8, 10, 11, 22].
Regarding the survey results, it is obvious that the
answer to some of the questionnaire items could be
biased because the students may attempt to portray
themselves in a good light with the instructor and
answer questions accordingly. This could occur
with items I.1, I.9, and I.11, which consider some
aspect of the instructor work. However, for the rest
of items, especially for those comparing SA and PA,
the authors do not ﬁnd any reason to expect a biased
response from students.
Recent studies on students’ perception of SA and
PA assessment claim that students have a positive
opinion of the PA system and usefulness of peers’
feedback [4, 15, 25–27, 34]. In the present work, the
students appreciated the learning beneﬁts of acting
as assessor; however, they preferred to assess their
own work instead of their peers. On the other hand,
the number of students who thought that PA and
feedback helped them in understanding and assim-
ilating the course contents was equal to the number
of students who preferred PA to assessing their own
work.
O’Dwyer [26] reported a division of opinions
when comparing learning beneﬁts of PA with
those of instructor assessment (mean values of
approximately three on a ﬁve-point Likert scale).
In the present work, 75% of the students thought
that they had learned more from the instructor
assessment than from PA, and the remaining 25%
of students had no preference, but this observation
must be considered carefully because the students’
answers to item I.9 may be biased. Additionally,
96%of the students said that they read the instructor
feedback (these answers are the most susceptible to
being biased), whereas only 69% read the feedback
from peers. This data could suggest a lack of
conﬁdence in their peers’ assessment and feedback
in comparison with the instructor’s feedback [4].
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Fig. 8. Comparison of the marks given by the students to their own (self-assessment (SA)) or their
peers’ homework S10 (peer assessment (PA)) with those given by the instructor for the same
homework.
These negative feelings toward PA in comparison
with the instructor assessment must not be inter-
preted as a negative opinion of the students regard-
ing the course or general assessment method
because they showed positive opinions to these
items (see Fig. 6, items I.1–I.6).
5. Conclusions
The comparison of problem solving abilities of two
groups of students who had previously participated
in PA or SA showed that the students who partici-
pated in PA performed better than those who
participated in SA. The comparison of the problem
solving abilities of the same students after receiving
only the instructor assessment supported the idea
that SA and PA were more eﬀective than the
instructor formative assessment. Results also show
that SA and PA are highly reliable. Moreover, a
larger correlation between peer-assessed assign-
mentmarks and instructor-assessed classroomexer-
cise marks than the correlation between self-
assessed assignment marks and instructor-assessed
classroom exercise marks could also mean a better
understanding of the course contents when students
participated in PA than when they performed SA of
their own assignments. On the other hand, the
answers to the survey at the end of the course
indicate higher conﬁdence in instructor assessment
and feedback than in PA and peer feedback. In
addition, the survey reveals that although the stu-
dents recognized the usefulness of acting as peer
assessors, they believed that SA was more helpful
than PA.
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